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McNAB & HARLIN M’F’G CO., 


MANUFACTURERS OF 


BRASS COCKS, 


PLUMBERS’ BRASS WORK, 


Globe Yalves, Gauge Cocks, Steam Whistles and Water Ganges, 
WROUGHT IRON PIPE AND FITTINGS, 
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PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 
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THE PELTON WATER WHEEL 


Embracing in it variations of construction and application 


THE PELTON SYSTEM OF POWER. 


In simplicity of coastruction, absence of wearing parts, high efficiency and facility 
of adaptation to varying conditions of service, the PELTON meets more fully all require- 
ments than any other wheel on the market. Propositions given for the development of 
water powers based upon direct application, or Electric Transmission under any head 
and any requirement as to capacity. 


Compressed Air Transmission. 


No other wheel is so well adapted to this purpose. Where the head admits, it can 
be attached to compressor shaft direct, and serve for prime mover and fly wheel as well. 


Correspondence Invited. Catalogues Furnished upon Application. Address, 


PELTON WATER WHEEL CO., 


{21-123 MAIN STREET, SAN FRANCISCO, CAL. 
143 LIBERTY STREET, NEW YORK. 


BOSTON. NEW YORK. PITTSBURG. CHICAGO, ST. LOUIS. 


National Tube Works Gompany, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the 
Converse Patent Lock Joint for Water and Gas 
Mains. 
Cylinders with Dished or Flat Heads for Carbonic 
Acid and other Gases. 


NEW YORK OFFICE: HAVEMEYER BUILDING. 
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AN Important Connecting Link i Compressed flit Service 
he Moran Flexible Joint 


For high pressure, indispensible. 
Tightness, safety, flexibility and durability 
assured, ; 


Parties making experiments with Compressed 
Air may have the use of the ‘‘Moran Joint,” 
free for a limited time. 


MORAN FLEXIBLE STEAM JOINT CO., 
LOUISVILLE, KENTUCKY. 


ESTABLISHED 1858. 


** Our Name and Brand a Guarantee of Quality.’’ 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 
BELTING. = : SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 


HOSE GASKETS. 
rUBING. PLAY: PIPES. 


LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 
MAIN OFFICE AND WoRKS: 
Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OFFice: 10 BarcLAy St., NEw YorK. 
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Compressed Air. 


A MONTHLY PUBLICATION DEVOTED TO THE USEFUL 
APPLICATION OF COMPRESSED AIR. 
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Subscription, including postage, United States, 
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tries, $1.50 a year. Single copies, 10 cents. 


Advertising rates furnished on application. 
We invite correspondence from 
contractors, inventors and others 
compressed air. 
All communications should be addressed to 
COMPRESSED AIR, 26 Cortlandt St., New York. 
London Office, 114a Queen Victoria Street. 
Those who fail to receive papers promptly will 
please notify us at once. 


engineers, 
interested in 


Entered as Second-Class Matter at the New York, 
N. Y., Post Office. 
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A compressed air motor for propelling a 
tricycle is an invention which the Hartley 
Power Supply Co., Chicago, has just put 
on the market. 
and unlike anything used up to the present 
time for motocycle propulsion. Its first 
commercial use will be for collecting and 
delivering mail in suburban districts of 
Chicago. 

In construction it is similar to the ordi- 
nary tricycle. Under the handle bars is 
the compressed air bottle or tank, and _ be- 
tween the handle bars and the seat is the 
lever with which the motor is worked. 

The mail pouch is placed between the 
two front wheels, and is easily reached by 
the rider from his seat. It is provided with 
pneumatic tires, and is able to move at al- 
most any reasonable rate of speed. 


It is of novel construction 


The U. S. Government has experimented 
successfully with compressed air for fog 
signals along the coast. A _ recent 
stallation at Montauk Point, L. I 
sists of one Ingersoll-Sergeant air com- 
pressor, one Hornsby-Akroyd oil engine, 


in- 


-» con- 


and trumpets for sounding. The air is 
delivered at 50 lbs. pressure, and exhausted 
at 30 lbs. The noise made is deafening 
but satisfactory. 


The /ngineering News says: ‘‘It be- 
gins to look as if the compressed air nozzle 
was to become the most used tool in the 
We publish on another 
page a summary of some recent expres- 
sions on the subject of painting freight 
cars by compressed air which are practi- 
cally unanimous in favor of that method. 
The painter's trade is an exceedingly con- 
servative one, and it is safe to say that if 


painter’s trade. 


the new method had not shown a very 
material saving in the total cost over the 
old system of application of paint by hand 
brushes, it would never have been adopted 
so extensively in this field in such a short 
time.”’ 


A recent improvement in reheaters has 
been applied on the Jerome Park Reser- 
voir work, New York city. 

Small reheaters have been attached to 
the hoisting engines, each heater taking 
These heaters 
are about the size of a beer keg, light and 
portable, the grates are eight inches in 
diameter, and the heat is supplied by 
sticks of wood thrown in at the top, one 
armfull lasting a whole day. In one case 
the exhaust of the engine runsinto the 
stack of the heater, and in this way the 
fires are easily kept burning, a_ short 
smokestack only being necessary. Tem- 
perature records are not yet available, but 
a recent examination of one of these heat- 
ers during rapid work of the hoist showed 
to the touch of the hand considerable in- 
crease of temperature in the discharge pipe. 


care of one engine only. 


Several subscribers write for back num- 
bers of COMPRESSED AIR. 

To supply these friends of ours, we will 
pay twenty-five cents a copy for a limited 
number of the following issues: June, 
1896; July, 1896. 
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PAINTING BY COMPRESSED AIR. 
IMPORTANT DISCUSSION BY THE NEW ENGLAND 
RAILROAD CLUB. 

At the February meeting of the New 
England Railroad Club the subject for dis- 
cussion was: ‘‘Is it Economy to use Com- 
pressed Air in Painting Railway Equip- 
ment? The facts presented by the various 
speakers are of such a character that they 
have been widely published aud favorable 
comment has been the rule. We repro- 
duce the various interesting parts of the 
discussion. Following are the remarks of 
Mr. C. E. Copp, general foreman painter 
B. & M. R.R.: 

“I saw and questioned a man who painted 
the equivalent of 29 standard 34-ft. coal 
cars in about five hours, which is an aver- 
age of one every 10 minutes, and the air 
pressure was poor. Various speeds of from 
five to ten minutes per car were realized at 
this work. This was for the car body and 
attachments only. No more material was 
wasted than by the brush generally. Bya 
test made at the Pittsburg & Lake Erie 
shops less was used by the spray method. 
But when computing the expense of paint- 
ing by compressed air, the cost of the air 
should be reckoned in. Westinghouse air 
pumps will not answer for all these at- 
tachments that are being put on the shops; 
there must be compressors of more power 
employed. 

As to the practicability of this method, 
conditions will vary. As an open-air 
way of painting cars in yards in pleasant 
weather, I have no doubt of its utility, by 
having the yards, of course, piped with 
the air, with connections at proper inter- 
vals. But in very cold weather out of 
doors it isfound that the condensation or 
dampness of the air in the hose congeals 
and stops the valves, rendering them inop- 
erative. To remedy this trouble, some 
way of warming the air by passing it 
through a heated coil has been considered. 
My opinion is that it will require as much 
skill, if not more, to operate a spray suc- 


COMPRESSED 


AIR. 


cessfully as by the brush method, especi- 
ally if the machine is at all complicated. 
And then it must be adjusted rightly, held 
at the proper distance from the work, and 
not too long in one place; for, if it is, it 
will produce unsightly runs, requiring 
slicking up with a brush afterward. 

If leau dust from sandpapering is deadly 
to breathe into the system, what may lead 
mist be from spraying? And so green paint 
containing arsenic, or any other poison. 
But if cars are painted with an earth paint, 
as they should be, such as mineral brown, 
which most roads are doing, then no fears 
need be entertained of its poisonous ef- 
fects. And in this connection I should 
recommend, if this method of painting 
were adopted, todo the car all over with 
it, top, body, trucks, iron-work and all, 
and afterward black no irons, as_ they 
would be much more durable that way 
than with the asphaltum black which is 
generally applied. 

As to the quality of work done by the 
spray method in comparison with brush 
work, it may be thought that the working 
of a heavy-bodied paint well into the pores 
of the wood by a patient and diligent 
spreading of the same by hand with a brush 
would be more durable than the sprayed 
article, and doubtless it would be if it were 
done; but, as a matter of fact, freight cars 
are not painted that way in nine case out 
of ten. We know that they are slopped 
over in the most hap-hazard way possible, 
especially at piece-work prices, the only 
object being to cover them with the paint 
and a brush, which is often of huge pro- 
portions, so that the paint runs down the 
beads and drips on the floor. 


To the credit of paint sprayed on, it may 
be truthfully said that it will go into places 
where, with great difficulty, if not impossi- 
bility, it is to be put with a brush. 

Regarding the immediate adoption of 
this method of work, I should recommend 
its postponement, except in the line of ex- 
periment, until its patentability is cleared 
up, and then only when its practicability 
was fully settled.”’ 
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Mr. Worrall presented the following, 
which was prepared by Mr. W. O. Quest, 
foreman of painting, P. & L. E. R.R. Co. : 

‘‘We will further call your attention to 
the fact that a perfectly atomized sprayed 
on paint will almost instantaneously reach, 
cover up and consequently protect a car’s 
most complicated structural parts. It 
penetrates the rough beaded work—the 
open joints through shrinkage of sheath- 
ing—the crevices and other disfigurements 
usually met with where painting the new 
and repainting the old railway freight car 
equipment. In refutation to existing doubts 
in circulation, we will ask you to accept 
the evidence of the close observation made 
by us, from time to time, of some sprayed 
freight and other large surface work done 
by the PD. & L. E. R.R Co.,in the begin- 
niny, convincing us that the results from 
a standpoint of durability will not suffer on 
the score of fact that the paint was not ap- 
plied with a brush. 

We will also advance the theory that we 
will be safe when we express the belief 
that the operation of a perfect atomized 
painting apparatus will not injure the 
health of the operator, if the proper pre- 
The safe- 
guard we would suggest against this possi- 
bility is to use nothing but a perfect atom- 
izing device, which should be worked to 
its full capacity with a sufficient generated 
air pressure to force the paint clear of noz- 
zle on to work without dripping. The 
miuch-objected-to white spray, which is 
always perceptible during the spraying 
operation, on investigation will prove to 
be nothing worse than volumes of dis- 
charged surplus air, which becomes vapor- 
ous on forced release, from the fact of air 
being ‘so much lighter than the heavier 
atoms of paint which is ejected with great 
force ahead on tothe work, and not back, 
as it has been claimed, into the face of the 
operator. 

This being the fact, we would judge 
there need be no danger apprehended in a 


cautionary measures are taken. 
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health sense, through the practical use of 
the pneumatic paint sprayer, where prop- 
erly operated. Deeming the above sum- 
mary a sufficient introductory for the paint 
spraving issue, we will now proceed to 
take up the question of comparative cost 
of paint used, the utility of innovation, 
ere. 

The following is the estimated cost of the 
work done in the Pittsburg & Lake Erie 
Companvy’s freight vard during the period 
in which the spraying apparatus was in 
operation. This is compared with the 
time cost of with the 
brush the laborers are paid on the piece- 


and werk done 


” 


work plan: 





v 
Piece Work.| With Spray. 


| | 
| Hours. | Cost. Mouvn.| Cost, Ff 











Re Done | 3% 60 3% “15 | 75 
Coal: ;.. | 1% | .30 y | 10 | 662-3 
CORO cae vases Lg | .50 \ | -I2 | 76 
PlAb. ci sceesisias | % | «Io I-6 | .05 | 50 
Trucks, allcars}...... ee enn Gis 8 
Roof only, box|........| 7 | eee | 04 | 60 

{ 


The following is taken from a paper 
prepared by Mr. H. G. McMasters, master 
car painter, Illinois Central R.R. : 

‘It takes from two to three hours, or we 
will be liberal and say two hours, to coat a 
35-ft. box car with the brush. Now, we 
feel safe in making the assertion that a 
man who has never seen a spraying ma- 
chine before can take one and coat a car 
in at least one hour at his first attempt, 
which, even at that rate, is a saving of one 
hour per coat, and this will be increased as 
the workman becomes accustomed to the 
machine. 

So far with the sprayer we have been 
unable to show a very great saving in paint 
over the brush, but even if we do not 
make a saving in paint, and use the same 
amount we did with the brush, the saving 
in labor will pay us to use it, as the follow- 
ing figures (which we had occasion to take 
a few days ago) will show : 
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PRIMING NEW 35-FT. BOX CAR BY HAND, 
Labor, 2 hours, at 20c.........$ 40 


Material, 14 lbs. paint, at 5c... 70 


;, |. ESS ent aa era $1 10 
NEW 35- FT. 
SPRAYING 


PRIMING BOX CAR 


MACHINE. 


WITH 


Labor, 35 minutes, at 20c. per 
UR ares hein sb yos 8 Sew. 9,0 $ 12 
Material, 12 lbs., at §c........ 60 


3 RS Sen Serer 72 


Total saving of........ 38 
Or 34.57 per cent. 
Saving jof labor painting by spraying 
machine, 28c., or 70.83 per cent. 
Saving of material, painting by spraying 
machine," Ioc., or 14.29 per cent. 
Roof and trucks not included. 
The above figures include placing stag- 
ing around the car, making all air connec- 


PAINTING 
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~ 


MACHINE, 


tions, filling and cleaning machine, replac- 
ing hose, etc., or the actual cost of prim- 
ing one car. 

The cost of second and third coating 
vary slightly, but are materially the same 
as above. We also find it profitable to use 
the sprayer on a number of thingsin the 
coach shop, but, as we said before, a little 
experimenting with one will show how 
really profitable it is.’ 


The Appraiser’s Stores Bidg., Painted by Air. 

At the present time the iron works of 
the U. S. Appraiser’s Stores, foot of Chris- 
topher street, New York city, is being 
painted by compressed air. It is a ten 
story building, covering an entire block. 
The painting is being done by the con- 
tractors, Post & McCord. Four painting 
machines, made by the Turner Machine 


Co., are being used. The whole outfit 
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comprises one Clayton Compressor and 
four spraying machines, In operation it 
requires one man for each spray, and to 
facilitate the work three additional men 
are employed to carry paint, move travel- 
ersand be in attendance for whatever pur- 
pose may be required of them. One man 
with a spraying machine can paint as 
much in 4 minutes as can be done by hand 
in 45 minntes. The paint used is ordinary 
red lead and oil. 


the fourth floor, and 4o lbs. pressure fis 
carried. The machines work under I5 
Ibs. pressure, and do the work thoroughly. 

The incidents leading up to the painting 
of the Appraiser’s stores are of interest in 
the way of the development of painting by 
air. The machine was perfected by Mr. 
C. Y. Turner, who was assistant decorator 
under Mr. F. D. Millett at the World’s 
Fair in 1892. The work of painting the 
buildings was done by a rotary machine, 


The average work of four meii, each and the material used was kalsomine. It 
with a machine, has been 100,000 square was accomplished with great success. So 
feet in 5 days, working 8 hours each day. rapidly was the work done that the inside 
Mr. John C. McCord is superintendent of of the great Manufacturers’ Building, 
the work. The compressor is located on which covered 31 acres of ground, was 
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done in one month. The largest amount 
of surface covered in an eight-hour day 
was 31,500 feet by one double spray outfit. 
Since that time a number of outfits have 
been furnished to manufacturers and others 
for painting and whitewashing, and the 
machine of to-day is much advanced from 
the style used at the World’s Fair. 

It was necessary to facilitate the paint- 
ing of the structural iron of the Apprais- 
er’s stores. The machines mentioned were 
put in for a trial test by the Turner Ma- 
chine Co. Red lead was used, and it was 
distributed in a most satisfactory manner, 
and the machines were adopted. The ma- 
chines in use by the various railroad shops 
are adaptations of the original Turner 
machine. 





Paint for Pneumatic Spraying. 

Some inquiry having been made as to 
the requisite nature of paint to be success- 
fully sprayed, we will say that any paste 
paint thinned down with oil to the proper 
consistency to be applied with a brush, 
can be handled with the spray, with suffi- 
cient force. 
to use a paint for this purpose (usually ox- 
ide of iron mineral) that weighs over ten 
pounds per gallon. 
mix 3 parts Sipe’s Japan oil with 1 part 
raw linseed oil thoroughly. Of 
ture take 7 
ground metallic paste paint, which makes 
aspraying paint that weighs 1o pounds 
per gallon. 
a gondola coal car recently we took the 
Patterson-Sargent Co.’s liquid mineral 
roof paint, which is a very heavy paint— 
too heavy for brush, without thinning, and 
weighs 17to 18 pounds per gallon,—and 
thinned it down with Sipe’s Japan oil to 
about 11 pounds per gallon, and it worked 


successfully; but a little greater air pres- 
sure and a pound lighter paint per gallon 
would have produced better results. Sipe’s 
Japan oil, being light-bodied and a good 
drier, is, with linseed, well adapted for 
this purpose.—2. 2. Car Journal. 


It is not customary, however, 
If a semi-paste is used 
this mix- 


Ibs. and mix 3 lbs. of finely 


In an experiment of painting 
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COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editor of COMPRESSEDAIk. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such cor- 
respondence will be observed, viz: all communi 
cations should be written on one side of the paper 
only : they should be short and to the point. 


Editor COMPRESSED AIR: 

DEAR SiR,—Knocking about the mines 
where compressed air is being used, I hear 
a good deal said about the deleterious ef- 
fect of compressed air upon the health; 
only recently one foreman going so far as 
to say that compressed air was very bad 
to breathe, as the result of compression 
gave a quality of air very different from 
that of the atmosphere. He went on to 
say that a chemical change took place in 
the air as the result of compression. 

Upon investigation, I found that they 
were using a very inferior quality of oil, 
and, running the compressor very hot, the 
result naturally followed that a certain 
amount of gas from the decomposition of 
the oil found its way into the headings, 
and naturally affected the men. 

It might be wise, therefore, that this 
matter should be discussed a bit in your 
admirable publication, and thoroughly ex- 
plained to the uninitiated. There seems 
to be a belief among miners that com- 
pressed air is a bad thing to breathe, or 
rather that the exhaust from drills in some 
way affects the health of the miner. 

Am I not right in my surmise that it is 
simply the use of a poor quality of oil in 
the compressor ? 

Yours very truly, 
BEN]. B. 

Mining Engineer. 

Denver, Col., March 13, 1897. 


LAWRENCE, 


[In compressing air for the ordinary 
purposes of mining, temperatures between 
200 and 400 degrees are obtained in the air 
cylinder, notwithstanding the cooling jack- 
ets. This tends to volatilize the oil, carry- 
ing gases into the mine with the air. A 
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high grade oil will be comparatively free 
from objection in this respect, but in no 
case is it likely that a chemical change 
takes place in the air, or that there is any- 
thing unhealthy about it. Many of the 
germs or organisms which exist in free air 
are destroyed by the heat of compression. 
A process has been recently introduced for 
the preservation of fruits and meats by con- 
fining them in dry air which had previously 
been compressed and dried, the purpose of 
compression being mainly to kill the germs. 
Compound compression or compression in 
stages aids in preventing the smell from 
oil. This is natural, because in compound 
compression the heat does not reach as 
high a point as in single stage compres- 
sion.—ED. ] 


The effect upon men working in a con- 
fined space where pure air is continually 
being exhausted, should have a tendency 
to make a model workman the 
laziest man. 


out of 


reason to believe that heat 
heat) should cause a chem- 


There is no 
(even intense 
ical change in the two gases composing the 
mixture, The heat of 
compression in the average compressor 


mechanical air. 
does not rise much above 350 deg. F.; and 
if any foreign substance is present, such 
as oil (in excess often), there will be a ten- 
dency for it to volatilize at that tempera- 
ture unless the gua/i/y is such that the 350 
deg. F. will have no volatilizing effect 
upon it. 

It is only necessary to refer to the use of 
compressed air in caissons to prove that 
the air undergoes no chemical change by 
The 
only difficulty met with there is on account 


virtue of the heat of compression. 


of the effect of the pressure on the human 
body; the extra amount of oxygen present 
in a caisson has the most exhilarating ef- 
fect upon the workmen. Cy OW, 


Referring to the deleterious effect of 
compressed air on human life, I asked 


Professor Hart, the chemist, if air under- 
went any change in compressing and heat- 
ing, and he said not, and that if there was 
any odor in compressed air it was caused 
by the oil. This was what I supposed to 
From my own experience I 
must admit that there is an odor to com- 
pressed air which it undoubtedly receives 
partly by some of the oil becoming volatil- 
ized owing to using poor oil, and where 
excessive heat is in the air due to poor 
cooling, but mostly by the air passing 
through the receiver and pipe line which 
are more or less coated with oil—the air, 
even when cold, being able to take up 
odors. of this would be 
meets when pass- 

It does not fol- 
low that air in which an odor is percept- 
ible is unhealthy, for in the case of a pine 
forest the odor is both agreeable and 
healthy, while with many antiseptics the 
odor is disagreeable, but still healthy. I 
do not think compressed air any exception 
to the rule, for the slight odor it has is not 
disagreeable, and as the air was pure when 
it entered the compressor and had nothing 
to mix with except the small amount of oil 
that was fed to the air cylinder for lubrica- 
tion, this only amounting to about one 
pint of oil for every 1,000,000 cu. ft. of free 
air, or such a small percentage that the air 
itself should not be ‘appreciably changed. 

Wherever the odor of compressed air be- 
comes objectionable, it must be due to the 
air being excessively hot and poor oil used, 
that the oil is turned into a gas which 
mixes with the air, and also that a great 
excess of oil is used; but even with the 
most unfavorable conditions, the percent- 
age of oil would be so small that the large 
amonnt of air with which it was mixed 
should have no deleterious effect on the 
life of people who were inhaling same. 
With good oil, of which only a small quan- 


be the case. 


A good example 
the delightful odor one 
ing through a pine forest. 


tity is necessary, a good compressor with 
good cooling, no oil should ever be turned 
into a gas. W. P. 
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Sand Blast Method. 
SAID TO BE THE BEST FOR CLEANING 
SHIPS. 

The test of the new sandblast method 
for cleaning the hulls of ships, made at 
the Navy Yard last week, will in all prob- 
ability be followed by the introduction of 
the system into the different naval 
stations of the United States. The 
perimental tests on the bottom of 
cruiser Atlanta, fully demonstrated the 
advantages of the new system over the 
method of doing the work by hand, now 
prevalent in the various navy yards. Not 
only does the sandblast system remove all 
foreign matter from the hulls in much less 
time than it takes to do the same work by 
the present system, but it is also cheaper. 
Naval officers who investigated the tests of 
the sandblast method made at the yard, 
have ezpressed themselves as 
pleased with it and it is expected that the 
officials will recommend its adoption to 
the navy department. 

The method is not a new idea, having 
been in operation for some years in nearly 
all the large dock yards and naval stations 
of Great Britain. The system has been 
most successful there. The machinery 
needed is simple and comparatively inex- 
pensive, comprising a pneumatic air pump, 
which forces the compressed air through 
a hose. An arrangement is attached to 
the end of the hose by which fine sand is 
played into it. As the air is turned on the 
sand is played on the ship’s bottom by the 
operator, who directs the stream to the 
points where cleansing is needed. 

The compressed air pump is of the sim- 
plest character, and furnishes a pressure 
of only fifteen pounds to the square inch. 
This is powerful enough, however, to drive 
away all foreign matter from the steel 
plates of the ship’s bottom ina remarkably 
short space of time, and it leaves the steel 
plates polished and as smooth asif they 
had been rubbed with emory paper. Paint, 
rust, scales and barnacles dissappear as if 


ex- 
the 


greatly, > 
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by magic under the blast of the sand from 
the hose, and the inventors of the new 
method claim that it is five times as quick 
as the old hand method of cleaning a 
ship’s hull. During the tests of the sand 
blast on the cruiser Atlanta, which was in 
dry-dock undergoing repairs, a space of 
ten feet square was thoroughly cleaned 
and polished smoothly in a few minutes. 
Hard paint, nearly one-eighth inch thick, 
was taken off with ease. 

Naval Constructor F. W. Bowles, Cap- 
tain of the Yard, Higginson, and Equip- 
ment Ufficer, Captain Sperry, were present 
when the experimental tests were made, 
and all three officers expressed themselves 
as greatly pleased with the result of the 
trials. Naval Constructor Bowles was es- 
pecially impressed with the showing made 
by the sandblast method and commended 
its efficiency for cleaning steel plates. An 
effort will be made by the proprietors of 
the sandblast to introduce their apparatus 
*wnto the naval service. 


Dust Extractor. 





This device comprises the casing A, in- 
verted cone D, discharge pipe B, and air 
inlet pipe C, arranged as shown in the il- 
lustration, combined with the board F, 
having the discharging end of the pipe B 
fitted in an opening therein. Invention 
assigned to the Chicago Pneumatic Tool 
Co., Chicago, Ill.—A. 2. Car Journal. 
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Proposed Extension of the Use of Com- 
pressed Air on Men-of-War. 


BY F. W. BARTLETT; P. A. ENGR., U. S. N. 


Compressed air is now used for certain 
purposes on men-of-war, as, for charging 
torpedoes; in combination with water for 
elevating guns and running them out; 
for turning turrets; for steering engines, 
and for ash hoists. 

It seems possible and feasible to ex- 
tend this use, and the object of this arti- 
cle is to suggest some other ways of using 
air and to state why air is better for many 
purposes than either steam or electricity. 

Air of various degrees of compression 
may be used for nearly all purposes on 
board ship, except for the main engines 
and possibly the dynamos. It could be 
used for running the dynamos as well, and 
it is only a question with these whether 
the economic loss would be balanced by 
the gains in efficiency, comfort, etc. 

It is to be borne well in mind that one 
of the most serious troubles to be con- 
tended with on board men-of-war of 
modern types is the suffering due to heat 
and lack of proper ventilation, the de- 
bilitation and discomforts in summer, 
being excessive in cool latitudes and over- 
powering in hot ones. 

An attempt will be made to describe a 
theoretical arrangement showing the pro- 
posed changes, using air in place of steam 
where possible, economy being perhaps 
sacrificed for the sake of making life bear- 
able in hot weather on men-of-war, and in 
order to have the officers and crew in 
condition to put forth their best efforts 
when called upon in emergencies. 
THEORETICAL ARRANGEMENT FOR THE 

USK OF AIR MORE EXTENSIVELY. 

As near the middle of the length of the 
ship as possible, preferably between sets 
of boilers, so that the most direct and 
shortest steam pipe may lead to the plant, 
no matter which 


boiler be in use, 


there is an auxiliary plant room, where is 


may 
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located every auxiliary machine in the 
ship that can be placed there, so that a 
machinist and oiler on watch may be able 
to take care of them all, and not have six 
or eight men on watch in detached parts 
of the ship. Here are placed the two 
auxiliary condensers, three evaporators, 
and distillers, heating and ventilating ma- 
chine, fire-room blowers, ice machine, 
dynamos, duplicate air compressors and 
reservoirs for the pressures required, as 
described later. These are all operated by 
steam for the sake of economy, as they all 
run with constancy when once started. 
Besides the steam pipes for the main 
engines and this short auxiliary pipe for 
the central plant, the only steam pipes in 
the ship are those very small ones leading 
to the galley and pantries. This lessens 


‘materially the trouble due to heat, it 


being confined to a small portion of the 
length of the ship in port, and to only 
about a third at sea. The exhaust pipes 
are all in the central plant room and are 
short, the auxiliary condensers being close 
at hand. Thus the heat from this pipe is. 
also in one compartment only. Another 
important gain here is in the fact that 
there is at all times a high vacuum in 
the condensers, all the leakages being in 
this one room and easily cared for, instead 
of there being many detached steam-us- 
ing machines all over the ship, run by all 
sorts of persons, many of them not know- 
ing enough to close exhaust valves and 
drains when through runniug a machine, 
and others not caring to take the trouble 
even if they know enough. 

Aside from the traps for the main en- 
gines, there are only six traps in the 
ship—one from each evaporator, one for 
the auxiliary steam pipe, one from the 
galley pipe and one from the pantry pipe. 
All of these six traps are in the central 
plant room, and are accessible and readily 
kept in good order. The discharges from 
these traps all go into the auxiliary ex- 
haust pipe, as the loss of heat is small, 
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and not important, compared with keep- 
ing the ship bearable in hot weather. 
This prevents also the constant discharge 
of vapor from the escape pipe. The dis- 
charge pipes from the traps for the main 
engines are led into the main feed tanks 
in the engine rooms, and all the pipes 
lead to near the bottom of the tanks, so 
that as much of the vapor as possible may 
be condensed. It was not considered ad- 
visable to lead the drains from the main 
engine traps to the auxiliary exhaust pipe 
in the distant central plant room, as too 
much heat would be disseminated on the 
way. 

The discharges from the auxiliary con- 
densers lead to a tank in the same room, 
this tank being connected with the main 
feed tanks by a pipe, the water flowing 
by gravity, from the higher tank in the 
central plant room, a non-return valve 
preventing vapor from returning from the 
main tanks. 

Thus the steam used in the ship, and 
the consequent heating, is only for the 
main engines and the central plant room, 
and the functions of the steam are re- 
duced to a minimum, as far as the num- 
ber of machines operated is concerned. 

Of course the air compressors are of 
considerable power and the pressure ac- 
cumulators large, to allow for emergen- 
cies. These latter, however, occupy the 
upper part of the room, and are as con- 
centrated as possible. The room is kept 
cool by its special ventilation, so that the 
temperature of the air in the accumulators 
is never much over that of the water out- 
side of the ship, which is used in cooling 
theair. The specially designed pressure 
regulators for the accumulators allow of 
a large surplus of air ready for any sud- 
den call, so that the air compressors may 
fill all the chambers full when little air is 
being used. 

Besides the special compressors for the 
high pressure needed for the torpedoes, 
of which there are two, as now provided 


on our large ships, there are duplicate 
compressors and reservoirs, or accumu- 
lators, that keep up a constant pressure of 
60 pounds per square inch. 

This pressure is kept constant by the 
action of the pressure regulators of the 
reservoirs acting on the throttle of the 
compressor, andthe mechanism is found 
efficient for all emergencies, the pressure 
never dropping over 5 pounds at any time, 
and that only when a crane and anchor en- 
gine happen to be suddenly put in use at the 
saine instant. 
warning is given, so that the steam stop 
valve outside the throttle of the air com- 


At such times, however, 


pressor engine may be opened wider, to 
allow for the sudden addition of such 
great quautities of work. Signals have 
previously been sent to the central plant 
room, to open air to the pipes for these 
machines, as explained below. In getting 
under way, and at drills when the turrets 
are likely to be used suddenly, both of the 
compressors are in operation to insure 
greater steadiness of pressure, but ordi- 
narily one is amply sufficient for all needs. 

In easy reach of the two attendants are 
valves plainly marked on the air pipes 
leading to each machine outside of the 
central plant room. 
chines has its own pipe, so that a large 


Each of these ma- 


machine opening from a pipe may not 
throw out a smaller one, as happens with 
the steam pipes ordinarily in use. By this 
means absolute uniformity of air pres- 
sure is secured for each machine, the sizes 
of pipes to each being calculated for the 
work to be done. At a signal from any 
part of the ship, the air is turned on and 
the machine is ready for use at once. The 
throttle valve at the machine is the only 
valve that the attendant in the distant 
part of the ship needs totouch. Having 
uo exhaust valve and no drains to attend 
to, the operator has a simple operation to 
perform, only oiling the machine. After 
use, closing the throttle valve secures the 


machine. No harm is done if a signal be 





ee 
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not sent to the central plant room when 
finished with the machine, so that the 
valve may be closed there, as a possible 
slight leak of air is the only trouble that 
The pipe is left filled with air 
at the full pressure, and this air is clways 
ready to do its work. No vacuum is de- 


can ensue, 


stroyed by ignorance or carelessness. No 
return exhaust pipe is required, one small 
pipe carrying the power, the exhaust be- 
ing into the atmosphere. The air to be 
used is drawn down from the ventilators, 
and passes around and among pipes filled 
with running water, so that a portion of 
the moisture in the air is condensed and 
tapped off. There are also separators 
where needed for removing the moisture 
The 
temperature of the air inay be readily 
varied to any degree not below that of 


from the air after it is compressed. 


the sea water, by reducing or increasing 
the quantity of the circulating water, regu- 
lating the temperature of the discharge 
water and of the air compressed. By 
opening and closing the large exhaust 
ventilating doors at the top of the central 
plant room, the air in the accumulators 
may be kept at the temperature of the at- 
mosphere, or as much higher as desired. 
The engines in the different parts of the 
shipare all of the same type, but of three 
different sizes, thus making parts inter- 
changeable and doing away with the carry- 
ing of many spare parts. The pipes to 
three 
Where a great power is required, as for 
turrets or anchor engine, two of the largest 
sizes of 


these machines are also of sizes. 


machines are attached to one 
The three- 
cylinder simple, long stroke, light and fast 
running, the air expanding just enough to 
prevent the formation of ice at the exhaust 


nozzles, the pressure at discharge being 


shaft. machines are small, 


slightly above the atmospheric pressure. 
At the exhaust openings there are mufflers 
constructed of a non-resonant substance, 
thus preventing much noise. These en- 
gines are geared down for the work they 


have to do, thus enabling the three sizes 
of machines to handle all the various 
kinds and quantities of work to be done 
in the ship. 

This system does away with the enor- 
mous prices paid for special machines all 
over the ship. 

The following list shows the uses to 
which air is put on board: 

To operate—Main engine auxiliaries; 
auxiliary, fire, bilge and water service 
dumps ; steering engine ; anchor engine ; 
boat cranes; winches; turret-turning en- 
gines; hydraulic cylinders for working 
guns; ammunition hoists; ash hydro-pneu- 
matic hoists; feed pumps; smoke hose for 
guns; whistle and siren. 

Other uses: To send messages ; to clear 
a compartment of water when flooded; to 
ventilate; to heat and cool the ship. 

Airis better than steam for auxiliary 
use on board ship, for the following rea- 
sons: 

The ship is cooler in summer, and men 
are not debilitated by the heat; there are 
no hot bulkheads all over the ship; the 
auxiliary machinery and pipes last much 
longer; half the number of valves, pipes, 
etc., are needed; there are no ventilating 
blowers, the heater lines doing the work; 
there is great saving in cost of plants and 
in the cost of oil; no pipe coverings are 
needed; the machines are ready for use at 
once; there are fewer men on watch in 
port, and more for general work ; the 
launch is ready at any moment, at sea or 


in port; there is no smoke, heat, etc., and 
only one man is required. 

It is needless to say that all the ma- 
chinery is in charge of the chief engineer 
of the ship. 

It is certain that something must be done 
to relieve the officers and crew of our men- 
of-war of the suffering from the terrible 
heat on these ships in summer. 


—American Machinist. 
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A test was recently made by H. K. 
Porter & Co. of a compressed air locomo- 
tive for mine haulage purposes. It was 
made for the Anaconda Copper Mining Co. 
in order to demonstrate the relative merits 
of their locomotive. 

The result was shown that though the 
locomotive was designed to make four 
round trips, it was capable of making five 
round trips, with plenty of surplus to 
provide for shifting cars at the end of each 
haul. 

The test also proved that the same lo- 
comotive, equipped with a reheater, makes 
again in efficiency from the use of the 
same amount of air of from 40 to 50 
per cent. 
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(CONTINUED. ) 

Several years ago experiments were made 
by the Westinghouse Company, extending 
over a period of two years, the purpose 
being to determine the question of steam 
economy. The eight-inch pump had been 
designed at a time when the average loco- 
motive boiler pressure was about 120 lbs., 
and in order to secure an abundant supply 
of air the area of the steam piston was 
made about 15 per cent. greater than that 
of the air piston. Between that time and 
the time when the tests were begun, the 
steam pressure of locomotive boilers 
had become considerably increased, so that 
the greater area of the steam piston of the 
air-pump was no longer necessary. 
periments were conducted both with a 
simple pump of suitable proportions to 
meet the changed conditions of service, 
and with acompound pump, designed to 
attain the highest steam economy subject 
to the peculiar limitations of the service. 

The following descriptions of these tests 
are given by Mr. Parke in his paper before 
the New York Railroad Clnb. 

“The design of compound pump which 
seemed to best meet the requirements has 


Ex- 


two steam cylinders, respectively 6 inches 
and to inches in diameter, and each of Io 
inches stroke. Live steam is admitted to 
the smaller or high-pressure steam cylinder 
throughout the entire stroke, and, upon 
the return stroke, it expands into the 
larger or low-pressure steam cylinder, no 
live steam being admitted to the latter. 
All the ports of both steam cylinders are 
controlled by asingle steam valve. There 
are two air cylinders, the diameters of 
which are respectively 6% inches and 9% 
inches, and the stroke of each is 10 inches, 
Atmospheric air is drawn into the larger or 
low-pressure air cylinder, and compressed 
therefrom into the smaller or high-pres- 
sure air cylinder. In the latter, the air is 
further compressed and delivered thence 
tothe main reservoir. The piston of the 
high-pressure steam cylinder operates that 
of the low-pressure air cylinder, and the 
piston of the low-pressure steam cylinder 
operates that of the high-pressure air cyl- 
inder. The reversing valve is actuated by 
the high-pressure steam piston. By this 
arrangement, the complete stroke of both 
the high-pressure steam piston and the 
low-pressure air piston is always assured, 
so that the pump cannot become dead, and 
a cylinder full of free air is always secured. 
The pump is operative at any steam pres- 
sure, the pressure at which the air can be 
delivered, depending of course, upon the 
available steam pressure. 

The design of simple pump resulting 
from these experiments was what is now 
known as the 9%-inch pump, which has 
one steam and one air cylinder, each 9% 
inches in diameter, with a 1o-inch stroke. 

In the tests of the various pumps, as to 
efficiency and capacity, the steam was con- 
densed in‘ a surface condenser, at atmo- 
spheric pressure and weighed, and the vol- 
ume of air actually delivered was carefully 
measured. 


The conditions under which 


the tests were made were those of about 
the average service to be expected on the 


road; that is, the steam pressure used was 





‘ 
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140 pounds and the pumps were required 
to deliver against an air pressure of go 
pounds, 

Table VI, indicates the capacities and 
efficiencies of the various types of air-brake 
pumps under these conditions. For com- 
parison, this table also indicates the vol- 
ume of free air compressed to g0 pounds 
and delivered per pound of steam by a 
single-stage commercial compressor, oper- 
ated by an efficient simple engine, and by 
a two-stage compressor, with intercooler, 
operated by a compound non-condensing 











engine. 
Volume of Free Air 
Compressed to go Ibs, 
and Discharged. 
Pump. 
! {Per Pound 
of Steam 
Pet Min. | at 140 lbs. 
| Pressure. 
§-inch . . re Beet 26.3 cu.ft. | E85 cil ft. 
OGM... 2. <6 io oe Tee . 
Compound . ; ‘. pea °* 14 8g 
s-inch Duplex. , 29.4 “ | 2.06 
: si 5 ; 3.7 * 2.43 
Simple compressor, oper- 
ated by simple engine .|.... . . 8.80 
Two-stage compressor op 
erated by compound, 
non-condensing engine .,... .. 13.70 


The mest striking feature of this table is 
the low efficiency of an air-brake pump, 
in comparison with a suitable compressor 
for a commercial supply of compressed 
air. Steam generation in stationery boilers 
for ordinary power purposes, is compara- 
tively uniform, and the amount of fuel 
burned is practically proportional to the 
quantity of steam used. Under such con- 
ditions, unless the volume of compressed 
air required is very small, or is required at 
irregular intervals and in uncertain quan- 
tities, it is not economy to use an air-brake 
pump in the place of a suitable compressor. 

At the conclusion of these pump tests, it 
was decided to place the 94-inch pump 
upon the market, and, although the design 
of compound pump selected proves en- 
tirely satisfactory as to capacity, and re- 


quires only one-half the steam used by any 
air-brake pump in the market, it was de- 
cided to abandon any thought of offering 
it for sale. The reasons for the latter de- 
cision were chiefly the tollowing. 

While the only working parts added to 
those of the simple pumpare the additional 
pair of pistons and two additional air valves, 
a long experience has led to the conviction 
that simplification and not complicaticn of 
air pump construction is what the best in- 
terests of the railrcads require. The in- 
creased number of parts necessarily implies 
greater cost of maintenance and renewals, 
additional glands to be kept packed, a 
considerably increased number of sources 
of leakage, andthe additional pair of cyl- 
inders materially increases the bulk and 
the weight of the pump. This was re- 
garded as the most serious objection to the 
introduction of a double pump. 

Another serious objection is heating of 
the air end of the pump. It has been fully 
explained that compounding, or compress- 
ing in stages, is the method most to be 
preferred, when the air is cooled between 
the stages. It might also have been stated 
that for practical reasons, compounding 
the air, without cooling between the stages, 
is the worst method. By this methed the 
air is theoretically delivered by the high- 
pressure air-cylinder at about the same 
temperature as it is from the air cylinder 
of a simple compressor; but the tempera- 
ture of the air taken into the cylinder of a 
simple compressor is that of the atmo- 
sphere, while that of the air taken into the 
high-pressure air cylinder of the compound 
method (without cooling), is from 200 to 
300 degrees above that of the atmosphere. 
It is evident, therefore, that the mean tem- 
perature of the air in the high-pressure air 
cylinder of the compound method, is very 
much higher than that of the air in a 
simple compressor. Indeed, it several 
times occured, during the experiments re- 
ferred to, that when a pump of the two 
air-cylinder type was allowed to run freely 
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for twenty-five or thirty minutes, under 
the conditions stated, the maple plank 
upon the brick wall of the testing room to 
which the air cylinders were bolted, took 
fire. Such high temperatures of the high- 
pressure air cylinder are productive of 
serious evils. The two air cylinders are 
necessarily cast in one piece, of an irregu- 
lar shape, and expansion by heat is inevi- 
tably accompanied by distortion. This 
distortion at the air cylinders is aggravated 
by the still further increased temperature 
resulting from binding of the pistons. 
Unless the air pistons are originally fitted 
so loosely as to permit them to leak badly, 
they bind and cut, causing great wear and 
materially increasing the cost of mainten- 
ance. The distortion of the air cylinders 
always causes a large amount of leakage 
past the pistons, and the actual efficiency 
of such pumps is far below that calculated 
forthem. As it is wholly impracticable to 
introduce a cooling chamber upon a loco- 
motive, in connection with the compound 
air cylinders, this type of pump seems to 
be very undesirable. 

The one other important reason for 
abandoning the compound pump is that 
steam economy in an air-brake pump is not 
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of importance or value. Sucha conclusion 
may at first cause some surprise, but a little 
study of the conditions will fully support 
it. The steam requirements of a locomo- 
tive are very difficult ones to meet, as the 
demand for steam to operate the engine 
fluctuates very greatly. The steam re- 
quired by an air-break pump is not only an 
exceedingly small proportion of the quan- 
tity generated, but it also fluctuates be- 
tween limits widely apart. The air-brake 
pump does its heaviest duty while standing 
at stations and in descending grades. 

At such times the engines of the loco- 
motive use no steam, and such steam as is 
then used by the air-brake pump would 
otherwise probably escape through the 
pop valve. It is well known that, with 
the most careful firing, it is practically im- 
possible to prevent a waste of steam 
through the safety valve at such times.’’ 


W L. SAUNDERS, 





Mr. Chas. G. Eckstein, of Chas. G. 
Eckstein & Co., will sail for Europe in 
the first part of June to establish offices in 
Berlin, Dortmund, and Leipsic, to intro- 
duce all kinds of special air appliances of 
American manufacture. 








10 those using compressed air in their works, it will 
probably be a matter of interest. to know, that we 
are now selling for ($50) Fifty Dollars Net a Complete 
Whitewashing and Painting Machine, for using one 
nozzle, of the same capacity, as those used in spraying 
*“‘Red Lead Paint’”’ on the Iron work of the New U. 8S. 
Appraiser’s Stores in this City. Asan item of informa- 
tion we will say, the entire expense for doing this work 
was less than would have been the cost of Brushes to do 
this same work! and the work is better done than could 
have been done by hand—for further information write 
to 


TURNER MACHINE CoO., 
35 W. 14th Street, New York. 
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THE WOLSTENCROFT 


PNEUMATIC TOOL CO., 





(FRANKFORD ) PHILADELPHIA, PA. 


Manufacture Pneumatic Tools as follows: 


Size 
Diameter 
Hammer. 


Y inch for fine Carving on Onyx and Soft Stones. 


sé ¢é 


fine Carving on Granite and Marble. 
dS 


% 6% 66 6“ 6s 66 66 6c 3 
4g ‘* ‘** sunken letters‘‘ a "a 
% ‘* ** raised - 8 si * - 
I “e ee 


roughing around letters on Granite and Marble. 


1% ‘* ** heavy cutting on Granite, Blue Stone ‘“ ” 


chipping and caulking bath boilers and light 
tank work. 


1% ‘* ‘* beading boiler flues, chipping and caulking 
locomotive tenders and portable boilers, 





14 ‘* ‘* heavy boiler caulking and metal chi,:ping; also 
for use in scaling armor plates. 


134 ** and1 inch. diameter Hammer Tools made on order, 


The Patents under which the above Tools are manu- 
actured, have been sustained by the United States Court. 


TOOLS SENT TO RESPONSIBLE PARTIES FOR 30 DAYS TRIAL 





ae ee ae EFFICIENCY GUARANTEED... 
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United States Metallic Packing Co., 


PHILADELPHIA, RPWPA. 





Manufacturers of the most economical Air Tools in the market, such as 


PNEUMATIC HAMMERS, 
DRILLS, 
a TRACK SA*DERS, 
i BELL RINCERS. 
METALLIC PACKING FOR ALL KINDS OF SERVICE. 
CHICAGO OFFICE: OFFICE AND WORKS: 
1003 MARQUETTE BUILDING. 427 NORTH {3th STREET. 





MANNESMANN TUBE WORKS, 


MANUFACTURERS OF 
Seamless Rolled Tubes for Gases, Compressed Air, Etc., 


UNDER HIGH PRESSURE. 





Tested and approved by the highest authorities and Governments of Europe and 


America. 
Each Tube is carefully tested, and a Government Test Certificate is furnished with 


each Tube. Representatives :— 


CHAS. G. ECKSTEIN & CO. 
45 VESEY STREET, - - - NEW YORK. 











COMPRESSED AIR. 


Do You Roast Your Ores? 
oe « LOU CAN SAVE... 


FUEL, Ost OP REPAIRS. AND LABOR, 
The Ropp Straight Line Furnace, 


FOR SALE BY 


PARKE & LACY CO. 


2! & 23 Fremont Street, San Francisco, Cal. 











SOLE LICENSEES. CATALOGUE UPON APPLICATION. 


BOILERS AND ENGINES. 


BOILERS—sraTIONARY RETURN 
TUBULAR; WATER TUBE, LO- 
COMOTIVE, VERTICAL, SCOTCH 
MARINE. BOILERS ON WHEELS 
OR SKIDS. 


ENGINES—nicu — mMopERATE— 
SLOW, SPEEDS—HORIZONTAL—  .,EaaEssi 
VERTICAL-SINGLEAND DOUBLE @gaaEaneEneenenes 
COMPOUND AND TRIPLE EX- 
PANSION. 


STEAM PLANTS SPECIALLY ADAPTED FOR DRILLING AND 
MINING MACHINERY. 





PIERCE & MILLER ENGINEERING CO., 
% CORTLANDT STREET, NEW YORK CITY, N, Y. 




















COMPRESSED AIR, 


—PULSOMETER ‘une 


tv? 
““The Contractor’s Friend. 
OFTEN IMITATED—NEVER E QUALED., 
OVER 20,000 IN USE. 





Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Applica ion. Correspondence Solicited. 











ANDERSON PIPE CUTTING TOOL. 


. Cuts 1% to 24 inch. Pipe. 


CONTRACTORS’ SUPPLIES 


OF EVERY DESCRIPTION. 


i. ae. SCM. eet, JT. 
i835 GREENWICH ST., NEW YORK. 


WRITE FOR WHAT YOU WANT. 
















COMPRESSED AIR. 


—ON ADMIRALTY AND WAR OFFICE LISTS.— 


“MANNESMANN TUBE Ce Le 


LANDORE R.S.0. SoutTH WALES. 
LARGEST MANUFACTURERS OF WELDLESS STEEL TUBES. 
SPECIALLY ADAPTED FOR HIGH PRESSURES. STEAM,GAS AND|S 


HYDRAULIC TUBES |© 
AND 
BORING BARS 






























GAILOWO 





LANDORE TIE COUPLINGS 
Mum“ 


WELDLESS TUBES 





CYCLE TUBES 


D. B. McILWAINE, 


SOLE AGENT FOR AMERICA, 


NEW YORK OFFICE: 





122 Chambers Street, New York. 











40 COMPRESSED AIR. 


W. A. CROOK & BRO.’S CO., 


Manufacturers of 


mproved Hoisting Engines 


FO PILE DRIVING, RAILROADS, BRIDGE 

BUILDING, MINES, QUARRIES, COAL 

wee HOISTING AND BUILDING PURPOSES. 
BUILT ON THE DUPLICATE PART SYSTEM. 





OVER 350 SIZES AND STYLES, 


Log Hauling by Steam and Suspension 
Cableways. 


BOSTON OFFICE: 
47 Pearl Street, cor. Franklin. 


MAIN OFFICE AND FACTORY: 
117-123 Poinier Street, Newark, N. J. | 


SALESROOM : kz 
143 Liberty Street, - New York. ° 


CAMERON STEAM PUMPS. 


Simple, 





Compact, 
Durable, 
Efficient. 


No Outside Valve Gear. 


Adapted to Every a 
Possible Duty. ™ 











Manufactured by 


THE A. S. CAMERON STEAM PUMP WORKS, 
FOOT EAST 234 STREET, NEW .YORK. 








COMPRESSED AIR. 


tt 


Water Pumped by Compressed Air. 





POHL E_ AIR. 


_LIFT PUMP 


IN OPERATION. 


THE INGERSOLL-SERGEANT DRILL CO., 
PNEUMATIC DEPARTMENT, 


HAVEMEYER BUILDING, - - 


WAR ARRAARRARRARAANAAN 


THE 


: ENGINEERING 
MAGAZINE 


+ AN INDUSTRIAL REVIEW 


The Engineering Magazine has been aptly described as 
“* The Century of the industrial world and the Review of 
Reviews to engineering literature —the two in one."’ Its 
leading articles treat the subjects uppermost in importance 
in industrial affairs. Its contributors include the foremost 
men of our times. It gives each month an. exhaustive 
Review and Index to the wold-wide range of technical 
literature — American, English, French, and German. It 
is read in every nook and corner of the civilized world. It 
is founded upon the idea of meeting the requirements of the 
busy and brainy men who manage, think, and plan for the 
engineering. architectural, electrical, railroad, min ing, and 
mechanic! industries. It has a larger bona-fide circu- 
lation among such men than has ever been attained by an 
engineering journal in all the history of industrial literature, 
It is priceless to the active man who neecs to keep in touch 
with current developments. Its every page carries a living 
interest for intelligent readers who are im any way con- 
cerned with modern industrial enterprises. Its subscnbers 
are its warmest advocates and the Magazine itself is its 
best solicitor. Sample copy /ree 


30 Cents a Number; $3.00 a Year. 
» THE ENGINEERING MAGAZINE, 
§2)-122 Liberty St., New-York, U.S. A. 
NNR ANANSI 


oA 


SLLILAILILALLL 


= 


FS. 
canunenanemnmnnnnannmnnnnanl 


sang tetecaatgaierocapatiummndeten VLLTS: 
LAALTLLSTLIIIIDS 


a 


NEW YORK, 


Compressed Air. 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 


By FRANK RICHARDS, 12mo, cloth, $1.50 


John W ee & minnhtieed New York. 


JAMES McCARTNEY, 


Contractor and Builder, 
{199 FULTON AVENUE, 


NEW YORK. 








Patents, Trade Marks, Designs. 


Searches as to Novelty; Reports on Infringements; 
Patent Matters Exclusively; 15 Years Experience. 
Refers to Publishers this Magazine. 
FRANKLAND JANNUS, 
Attorney-at-Law, Atlantic Bld., Washington, D. C. 


Always have Title Examined before Investing in 
Patent Property. 





COMPRESSED AIR. 


HOGAN WATER TUBE BOILERS 














PERFECT IN DESIGN. 
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Always give entire satisfaction. Combines every desirable feature in 


boiler construction and design. 


SAFE, EFFICIENT, DURABLE, FREE FROM SCALE on heating 
surfaces. Has POSITIVE and CONTINUOUS CIRCULATION. Need 


no feed water heaters or steam separators. 
Delivers all steam above the water line. 


The WATER LINE is STEADIER than can be found in ANY 
OTHER WATER TUBE BOILER. 


Manufactured by 


HOGAN BOILER COMPANY, MIDDLETOWN, N. Y. 














t= STEAM AND AIR DRILL HOSE A SPECIALTY. 
THE MANHATTAN =o cimiczons soos 
RUBBER MF’G CO. i 





Steam Packing, 
Pump Valves, 
Air Compressor Valves, 


Rubber 

Belts, 
Car fi 
Springs, & 
Gaskets, © 


Ruction ue “togenn HemaencrerentN ET FRANK CAZENOVE JONES, 
ol COEFF RRERETERT YY) PRES’T AND GEN’L M’G’R. 


Emery Wheels, 
ALL KINDS OF MECHANICAL RUBBER COODS. 


Factories: General Office and Salesroom : 
Passaic, N. J. (onD.L.&W.R.R.) 64 CORTLANDT ST., NEW YORK. 


SEND FOR ILLUSTRATED GATALOGUE,. 


VICTOR cLEctRic FUSE 


Victor Electric Platinum Fuses. 

Superior to all others for exploding any make 
of dynamite or blasting powder. Each fuse folded 
separately and packed in neat paper boxes of 50 
each. All tested and warranted. Single and 
double strength, with any length of wires. 


“Pull Up” Blasting Machine. 


The strongest and most powerful machine ever 
made for electric blasting. No. 3 fires 30 holes. 
No. 4 fires 50 holes. No. 5 fires 100 holes. They 
are especially adapted for submarine blasting, 
large railroad quarrying and mining works. 


Victor Blasting Machine. 
No. 1 fires 5 to 8 holes; weighs only 1§ ibs., 
adapted for prospectling, stump blasting, well 
sinking, etc. 





STANDARD ELECTRIC FUSE AND BLAST TESTER, WIRE REELS (New 
Design), LEADING AND CONNECTING WIRE. 


MANUFACTURED ONLY BY 


JAMES MACBETH & CO., 128 Maiden Lane, New York City 





High Duty Corliss Cross Compound Condensing Air Compressors, 
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A Compressor of this type may be seen in operation at 100 Greenwich Street, 
New York, furnishing Compressed Air at 2,500 Ibs. pressure. 


Class E Air Compressors for Light Duty. 


The Ingersoll-Sergeant Drill Co.. 


HAVEMEYER BUILDING, NEW YORK. 


AIR COMPRESSORS 


wa [ 





and Pressures, 


For All Purposes 
ssouurjddy puv 
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Clayton Air Compressor Works, 
HAVEMEYER BUILDING, 
26 CORTLANDT STREET, - - NEW YORK. 








